1 



SEQUENCE LISTING 

<110> Kodali, Dharma 
Fan, Zhegong 
DeBonte, Lor in R. 

<120> PLANTS, SEEDS AND OILS HAVING AN ELEVATED TOTAL MONOUNSATURATED 
FATTY ACID CONTENT 

<130> 07148-072002 

<150> US 09/128,602 
<151> 1998-08-03 

<160> 68 

<170> FastSEQ for Windows Version 4.0 

<210> 1 " v 

<211> 1155 
<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) . . - (1152) 

<223> Wild type Fad2 

<221> misc_feature 
<222> 205 

<223> n = a, g, c, or t 
<400> 1 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aag aag tct 
Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
1 5 10 15 

gaa acc gac acc ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Thr He Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
He Pro Arg Ser Phe Ser Tyr Leu He Trp Asp He He He Ala Ser 
50 55 60 

tgc ttc tac tac ntc gec acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Xaa Ma Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 " 70 75 80 



48 



96 



144 



192 



240 



etc tec tac ttc gec tgg cct etc tac tgg gee tgc caa ggg tgc gtc 288 

Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac gaa tgc ggc cac cac gee ttc 336 

Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe 

100 105 110 

age gac tac cag tgg ctt gac gac acc gtc ggt etc ate ttc cac tec 384 

Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cgc age cac 432 

Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Ser His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 480 

His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 



aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 



tac tta gee ttc aac gtc teg gga aga cct tac gac ggc ggc ttc cgt 

Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Arg 

195 200 205 

tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 

Cys His Phe His Pro Asn Ala Pro He Tyr Asn Asp Arg Glu Arg Leu 

210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 

Gin He Tyr He Ser Asp Ala Gly He Leu Ala Val Cys Tyr Gly Leu 

225 230 235 240 

ttc cgt tac gee gee ggc cag gga gtg gee teg atg gtc tgc ttc tac 

Phe Arg Tyr Ala Ala Gly Gin Gly Val Ala Ser Met Val Cys Phe Tyr 

245 250 255 

gga gtc ccg ctt ctg att gtc aat ggt ttc etc gtg ttg ate act tac 

Gly Val Pro Leu Leu He Val Asn Gly Phe Leu Val Leu lie Thr Tyr 

260 265 270 



528 



gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg ccg ttg 576 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 "185 190 



624 



672 



720 



768 



816 



ttg cag cac acg cat cct tec ctg cct cac tac gat teg tec gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 



- 
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gat tgg ttc agg gga get ttg get acc gtt gac aga gac tac gga ate 912 
Asp Trp Phe Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat att acc gac acg cac gtg gee cat cat 960 
Leu Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His 
305 310 315 320 

ccg ttc tec acg atg ccg cat tat cac gcg atg gaa get acc aag gcg 1008 
Pro Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 
He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 
340 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 1104 
Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 
355 360 365 , 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 1152 
Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

tga 1155 



<210> 2 
<211> 384 
<212> PRT 

<213> Brassica napus 
<220> 

<223> Xaa = Phe, Leu, He, or Val 



<400> 2 



Met 


Gly 


Ala 


Gly Gly 


Arg 


Met 


Gin 


Val 


Ser 


Pro 


Pro 


Ser 


Lys 


Lys 


Ser 


1 




5 










10 










15 




Glu 


Thr 


Asp 


Thr He 
20 


Lys 


Arg 


Val 


Pro 
25 


Cys 


Glu 


Thr 


Pro 


Pro 
30 


Phe 


Thr 


Val 


Gly 


Glu 


Leu Lys 


Lys 


Ala 


He 


Pro 


Pro 


His 


Cys 


Phe 


Lys 


Arg 


Ser 




35 








40 










45 








He 


Pro 


Arg 


Ser Phe 


Ser 


Tyr 


Leu 


He Trp 


Asp 


He 


He 


He 


Ala 


Ser 




50 








55 










60 










Cys 


Phe 


Tyr 


Tyr Xaa 


Ala 


Thr 


Thr 


Tyr 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 


65 








70 










75 










80 


Leu 


Ser 


Tyr 


Phe Ala 


Trp 


Pro 


Leu 


Tyr Trp 


Ala 


Cys 


Gin 


Gly 


Cys 


Val 








85 










90 










95 




Leu 


Thr 


Gly 


Val Trp 
100 


Val 


He 


Ala 


His 
105 


Glu 


Cys 


Gly 


His 


His 
110 


Ala 


Phe 


Ser 


Asp 


Tyr 


Gin Trp 


Leu 


Asp 


Asp 


Thr 


Val 


Gly Leu 


He 


Phe 


His 


Ser 






115 








120 










125 








Phe 


Leu 
130 


Leu 


Val Pro 


Tyr 


Phe 
135 


Ser 


Trp 


Lys 


Tyr 


Ser 
140 


His 


Arg 


Ser 


His 



Hi <5 




Asn Thr 

iuJ 1 1 1111- 


Glv Ser Leu 


Glu 


Arg 


Asp 


Glu 


Val 


Phe 


Val 


Pro 


Lys 


145 






150 








155 










160 


Lys 


Lys 


Cor &ert 


lie xiyo i x ty 

165 


iyr 


Gl v 


ijy o 
170 

X f w 


iyr 


xie u 


Ben 


A Qn 


pro 
IT x u 

175 

X / «J 


T.oi i 
Xie u 




Arg 


T n r Va 1 
J.X1XT VOX 

180 


Mot- T aii Th r 
nct Jjcu inx 


Veil 


Gl n 

185 


tile 


Th r 
l nx 


lieu 


oi y 


Trn 

irp 

190 


1 1 O 


Leu 


Tyr 


Leu 


Al a pho 

195 


Asn vai oci 


\jiy 
200 


A rrr 

Arg 


t XT O 


Tyr 


ASp 


fZl \j 

205 


*jiy 


pkp 

rne 


A rrr 
Axy 


Cys 


Hi c 

nis 
210 


Ph*» Hi q 
toe nio 


Pm &cn Hi a 

txo nid 

215 


Pro 
no 


Tie 
lie 


iyr 


Ben 


TV c ri 

220 


A rrr 

Axg 


Gl u 


A rrr 
ax y 


T.pi i 
XlC u 


r*i n 
bin 


Tip 

lie 


lyxr lie 


Car A o y~\ Zkl a 


ox. y 


Tie 
x x e 


xie u 


Al a 
ax a 


Val 
v ax 




iyr 


Gl v 
vjx y 


Xie \i 


225 






230 








235 










240 


pne 


Arg 


1 yiT Aid 


Aid biy vjxn 


«iy 


Ua 1 
Vai 


Ala 


Ser 


net 


Va 1 
Val 


t>y& 


pkp 
tile 

c j j 


T \7 r 

iyr 


faiy 


vai 


Pro Leu 
260 


Ton Tie* Va 1 
Leu lie Val 


Asn 


r?l i» 
ul y 

265 


DKp 

true 


Toil 

lie u 


Val 
val 


lieu 


Tip 

lie 

270 


Th r 

X I1X 


iyr 


T /Ml 

Leu 


r*i *-» 

bin 


U-i o Tn r 

nis inr 
275 


nis rio Dei 


Leu 
280 


Pro 


Hi « 

ms 


Tyr 


Asp 


Oex 

285 


Cor 
Oex 


Gl ii 


T m 

irp 


ASp 


Trp 
290 


Phe Axcj 


oly Ala LicU 

295 


71-1 a 
Ala 


Th r 
1 ul 


Va 1 
Vai 


Asp 


Ax y 

300 


A cn 
ASp 


Tur 

iyr^ 


Gl v 
vjx y 


Tip 
lie 


T All 

lieu 


Asn 


T trc Va 1 

Lys vai 


I)U a Hi e Hen 
it lie nio noil 


Tip 

lie 


Th r 
1 111 


A on 
A£»p 


Th r 

X ill 


Hi <? 
ni a 


Val 
val 


Ala 

ax a 


His 
fix o 


Hi <? 


305 






310 








315 










320 


Pro 


Pne 


Ser Thr 


Mer. rro nis 
325 


Tyr 


nis 


Hi a 
Aid 

330 




olU 


Ala 
Ala 


Th r 

inr 


lays 
335 


Al a 
Ala 


He 


Lys 


Pro lie 
340 


Leu Gly Glu 


Tyr 


Tyr 
345 


Gin 


Phe 


Asp 


Gly 


Thr 
350 


Pro 


Val 


Val 


Lys 


Ala Met 
355 


Trp Arg Glu 


Ala 

360 


Lys 


Glu 


Cys 


He 


Tyr 
365 


Val 


Glu 


Pro 


Asp 


Arg 
370 


Gin Gly 


Glu Lys Lys 
375 


Gly 


Val 


Phe 


Trp 


Tyr 
380 


Asn 


Asn 


Lys 


Leu 



<210> 3 
<211> 1155 
<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) . . • (1152) 

<223> g to a trans version mutation at nucleotide 316 

<221> misc_feature 
<222> 205 "~ 

<223> n = a, g, c, or t/u 
<400> 3 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aag aag tct 
Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
1 5 10 15 

gaa acc gac acc ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Thr He Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 
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gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 144 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 192 
lie Pro Arg Ser Phe Ser Tyr Leu lie Trp Asp lie lie lie Ala Ser 
50 55 60 

tgc ttc tac tac ntc gee acc act tac ttc cct etc etc cct cac cct 240 
Cys Phe Tyr Tyr Xaa Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc caa ggg tgc gtc 288 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac aag tgc ggc cac cac gec ttc 336 
Leu Thr Gly Val Trp Val He Ala His Lys Cys Gly His -His Ala Phe 
100 "105 110^ 

age gac tac cag tgg ctt gac gac acc gtc ggt etc ate ttc cac tec 384 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu He Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cgc age cac 432 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Ser His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 480 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 528 
Lys Lys Ser Asp He Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 



gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg ccg ttg 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 



tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 

Cys His Phe His Pro Asn Ala Pro He Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 

Gin He Tyr lie Ser Asp Ala Gly He Leu Ala Val Cys Tyr Gly Leu 

225 230 235 240 



576 



tac tta gee ttc aac gtc teg gga aga cct tac gac ggc ggc ttc cgt 624 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Arg 
195 200 205 



672 



720 
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ttc cgt tac gcc gcc ggc cag gga gtg gcc teg atg gtc tgc ttc tac 768 
Phe Arg Tyr Ala Ala Gly Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 250 255 

gga gtc ccg ctt ctg att gtc aat ggt ttc etc gtg ttg ate act tac 816 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 265 270 

ttg cag cac acg cat cct tec ctg cct cac tac gat teg tec gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttc agg gga get ttg get ace gtt gac aga gac tac gga ate . 912 
Asp Trp Phe Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat att ace gac acg cac gtg gcc cat cat 960 
Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 
305 310 315 320 

ccg ttc tec acg atg ccg cat tat cac gcg atg gaa get acc aag gcg 1008 
Pro Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 
He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 
340 " 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 1104 
Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 
355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 1152 
Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

tga • 1155 



<210> 4 
<211> 384 
<212> PRT 

<213> Brassica napus 

<220> 

<223> Xaa = Phe, Leu, He, or Val 
<400> 4 



Met Gly Ala Gly Gly Arg Met Gin 


Val 


Ser 


Pro 


Pro 


Ser 


Lys 


Lys 


Ser 


1 5 




10 










15 




Glu Thr Asp Thr He Lys Arg Val 


Pro 


Cys 


Glu 


Thr 


Pro 


Pro 


Phe 


Thr 


20 


25 










30 






Val Gly Glu Leu Lys Lys Ala He 


Pro 


Pro 


His 


Cys 


Phe 


Lys 


Arg 


Ser 


35 40 










45 









7 



Tie 

X X c 


Pro 


Arcr 


Ser Phe Ser Tyr 


Leu 




50 






55 






rue 


Tvr 


Tyr Xaa Ala Thr 


Thr 








70 






ucu 


Ser 




Phe Ala Trp 


Pro 


Leu 








85 








X 41 J. 


Gl v 


Val Trp Val 


He 


Ala 








100 






Sec 


nap 


iyr 


Gin Trp Leu Asp 


Asp 






115 

X X *J 






120 


DKp 




XlC LI 


Val Pro Tyr 


Phe 


Ser 




130 

X O V 






135 




aJ. 9 


OCX, 


A cn 
/V9 11 


Thr Gly Ser 


Leu 


Glu 


145 






150 






T.\7Q 




Ser 


Asp He Lys 


Trp 


Tvr 

X % X 








165 






sjiy 




Thr 

X 11X 


Val Met Leu 


Thr 


Val 








180 






iyr 


liCU 


Al A 


Phe Asn Val 


Ser 


Glv 

vxy 






X -J 






200 


\-»ys 


Hi q 
fix o 


Phe 


His Pro Asn 


Ala 


Pro 








215 






Tin 

lie 


Tyr 


He Ser Asp Ala 


Glv 
S7X y 








230 






rne 


Arg 


Tyr 


Ala Ala Gly Gin 


Glv 








245 






Gl V 

uxy 


Val 

V CL X 


Pro 


Leu Leu He 


Val 


Asn 








260 






XiG U 


Gin 


His 


Thr His Pro 


Ser 


Leu 






275 






280 


Asp 


Tro 

X xp 


Phe 


Arg Gly Ala 


Leu 


Ala 




290 






295 




Leu 


Asn 


Lvs 

X»yO 


Val Phe His 


Asn 


He 


305 






310 








Phe 


Ser 

OCX 


Thr Met Pro 


His 


Tvr 
x yx 








325 






He 


Lys 


Pro 


He Leu Gly Glu 


Tyr 








340 






Val 


Lys 


Ala 


Met Trp Arg Glu 


Ala 






355 






360 


Asp 


Arg 


Gin 


Gly Glu Lys 


Lys 


Gly 




370 






375 





<210> 5 
<211> 1155 
<212> DNA 

<213> Brassica napus 



<220> 

<221> CDS 

<222> (1)...(1152) 

<223> Wild type Fad2 



He 


TrD 


Asp 


He 


He 


He 


Ala 


Ser 








60 










Tvr 
j 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 






75 










80 


Tvr 

x yx 


Tro 

x xp 


Ala 


Cys 


Gin 


Glv 


Cys 


Val 




90 










95 




His 


Lys 


Cys 


Glv 

«xy 


His 


His 


Ala 


Phe 


105 










110 






Thr 


Val 


Glv 
oxy 


Leu 


He 


Phe 


His 


Ser 










125 








Trri 

r 


Lys 


Tvr 
xyx 


Ser 


His 


Arg 


Ser 


His 








140 










Arg 


Asp 


Glu 


Val 


Phe 


Val 


Pro 


Lvs 






155 










160 


Glv 


Lys 


Tvr 


Leu 


Asn 


Asn 


Pro 


Leu 




170 










175 




Gin 


Phe 


Thr 


Leu 


Glv 


Trp 


Pro 


Leu 


185 










.190 






A rn 


P ro 


Tvr 
xyx 


Asp 


Glv 

vaxy 


Gly x Phe 


Arg 










205 








He 


Tvr 
x yx 


Asn 


Asp 


Ara 


Glu 


Arg 


Leu 








220 










T1 
X xc 


XlC u 


Ala 
/via 


Val 

vox 


Cys 


Tyr 


Gly 


Leu 






235 










240 


Val 

VOX 


Ala 

Axa 


Ser 

OCX 


Met 


Val 


Cys 


Phe 


Tvr 

xyx 




250 










255 




Glv 
oxy 


Phe 


Leu 


Val 


Leu 


He 


Thr 


Tvr 
j 


265 










270 






Pro 


His 


Tvr 


Asp 


Ser 


Ser 


Glu 


TrD 










285 








Thr 


Val 


Asd 


Ara 


Asp 


Tyr 


Gly 


He 








300 










Thr 


Asd 


Thr 


His 


Val 


Ala 


His 


His 






315 










320 


His 


Ala 


Met 


Glu 


Ala 


Thr 


Lys 


Ala 




330 










335 




Tyr 


Gin 


Phe 


Asp 


Gly 


Thr 


Pro 


Val 


345 










350 






Lys 


Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 










365 








Val 


Phe 


Trp 


Tyr 


Asn 


Asn 


Lys 


Leu 



380 
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<400> 5 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aaa aag tct 

Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 

1^5 10 15 

gaa acc gac aac ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Asn lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
lie Pro Arg Ser Phe Ser Tyr Leu lie Trp Asp lie lie lie Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro^ His Pro 
65 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc cag ggc tgc gtc 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac gag tgc ggc cac cac gee ttc 
Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe 
100 105 110 

age gac tac cag tgg ctg gac gac acc gtc ggc etc ate ttc cac tec 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 " 170 175 

gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg cct ttg 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 

tac tta gee ttc aac gtc teg ggg aga cct tac gac ggc ggc ttc get 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 
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tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 
Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 
Gin lie Tyr lie Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu 
225 230 235 240 

tac cgc tac get get gtc caa gga gtt gee teg atg gtc tgc ttc tac 
Tyr Arg Tyr Ala Ala Val Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 250 255 

gga gtt ccg ctt ctg att gtc aat ggg ttc tta gtt ttg ate act tac 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 265 270 

ttg cag cac acg cat cct tec ctg cct cac tat gac teg tct gag tgg 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg gee acc gtt gac aga gac tac gga ate 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat ate acg; gac acg cac gtg gcg cat cac 
Leu Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His 
305 310 315 320 

ctg ttc teg acc atg ccg cat tat cat gcg atg gaa get acg aag gcg 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttg cat ggg acg ccg gtg 
He Lys Pro He Leu Gly Glu Tyr Tyr Gin Leu His Gly Thr Pro Val 
340 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 
Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 
355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 
Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

tga 



<210> 6 
<211> 384 
<212> PRT 

<213> Brassica napus 
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<400> 6 



Mpi- Ri v Ala Glv Glv Ara 

1*1 C L. OX y *vx a vjj. y jf ^ 


Met 


Gin Val 


Ser 


Pro 


Pro 


Ser 


Lys 


Lys 


Ser 


1 5 






10 










15 




fiil ii Thr Asn Asn Tie Lvs 


Arg 


Val Pro 


Cys 


Glu 


Thr 


Pro 


Pro 


Phe 


Thr 


20 




25 










30 






Val v Glu lieu Lvs Lvs 


Ala 


lie Pro 


Pro 


His 


Cys 


Phe 


Lys 


Arg 


Ser 


35 




40 








45 








Tie Pro Ara Ser Phe Ser 


Tvr 


Leu lie 


TrD 


Asn 


lie 


He 


He 


Ala 


Ser 


50 


55 








60 










Piiq Phe Tvr Tvr Val Ala 


Thr 


Thr Tyr 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 


65 70 








75 










80 


Ton Qor Tvr Phe Ala T m 


Pro 


Leu Tyr 


T rn 
x xy 


Ala 


Cys 


Gin 


Glv 

uxy 


Cys 


Val 


85 






90 










95 




Ton Thr filv Val Trn Val 

iicli 1 Ii x vjx y v ax. i. v ax. 


lie 


Ala His 


Glu 


Cys 


Glv 

oxy 


His 


His 


Ala 


Phe 


100 




105 










110 






Car Icn "Pi/r fill n Trn T.oh 
O 6 x /YokJ iyi vXii i ip ucu 


Asp 


A sr> Thr 


Val 


Glv 

Jr 


Leu 


He 


Phe 


His 


Ser 


115 

X X. 




120 








125 








Pho T.on T.on Val Pro Tvr 
rnc xjc u xjc ix v ax. x x w x jf x 


Phe 


Ser T r p 


Lys 


Tvr 


Ser 


His 


Arg 


Arg 


His 


130 


135 








140 










u<: e Cpr Asn Thr Glv Ser 

1113 JCi AO 1 1 X11X WX. Jf kJ^J- 


Leu 


Glu Ara 


Asp 


Glu 


Val 


Phe 


Val. Pro 


Lvs 

XI Jf 0 


145 150 








155 










160 


T.\/Q T.vs 9pr Asn Tie Lvs 
xjy 9 xx v 0 *?cx» xxc? j 


Trn 

x x|y 


Tvr Glv 
* Jr.'*" NJJ - Jr 


Lys 


Tvr 

X Jf X 


Leu 


Asn 


Asn 


Pro 


Leu 


165 






170 










175 




fill v Arrr Thr Val Met* Leu 
uiy nXy X I1X v ax lieu ucu 


Thr 

X 11 X, 


Val Gin 


Phe 


Thr 


Leu 


Glv 

\JX Jf 


Trp 


Pro 


Leu 


180 




185 










190 






Ttrr T on A 1 a Pho A en Va 1 
1 y X7 LcU /\x,a xllt; ASil Vdl 


Car 

OCX 


Glv A rn 
vjx jr niy 


Pro 

x x \j 


Tvr 
xyx 


Asn 
nop 


Glv 
wxy 


Gly 


Phe 


Ala 


1Q5 

x ^ *j 




200 








205 








r»*» Q u<i a Phe His Pro Asn 

uyo 11X9 nic nxo xxw run 


Ala 


Pro lie 


Tvr 
j 


Asn 


Asp 


Ara 

Axy 


Glu 


Arg 


Leu 


PI 0 


215 








220 










fill n Tlo Tvr Tie Ser Asn 

V3i.ll 11C Ijfl XXC tjex /V3^ 


Ala 


Gly lie 


Leu 


Ala 


Val 


Cvs 

Jr 


Tyr 


Gly 


Leu 


225 230 








235 










240 


Tvr Ara Tvr Ala Ala Val 


Gin 


Gly Val 


Ala 


Ser 


Met 


Val 


Cys 


Phe 


Tyr 


245 






250 










255 




Glv Val Pro Leu Leu lie 


Val 


Asn Gly 


Phe 


Leu 


Val 


Leu 


He 


Thr 


Tvr 


260 




265 










270 






Len Gin His Thr His Pro 

XjCL* V7X ll nxo x iix nxa & xw 


Ser 


Leu Pro 


His 


Tvr 

X Jf X 


Asd 


Ser 


Ser 


Glu 


TrD 


275 




280 








285 








Asn Trn Leu Ara Glv Ala 


Leu 


Ala Thr 


Val 


Asd 


Ara 


Asd 


Tyr 


Gly 


lie 


290 


295 








300 










Leu Asn Lvs Val Phe His 


Asn 


lie Thr 


Asd 


Thr 


His 


Val 


Ala 


His 


His 


305 310 








315 










320 


Leu Phe Ser Thr Met Pro 


His 


Tyr His 


Ala 


Met 


Glu 


Ala 


Thr 


Lys 


Ala 


325 






330 










335 




lie Lys Pro lie Leu Gly 


Glu 


Tyr Tyr 


Gin 


Leu 


His 


Gly 


Thr 


Pro 


Val 


340 




345 










350 






Val Lys Ala Met Trp Arg 


Glu 


Ala Lys 


Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 


355 




360 








365 








Asp Arg Gin Gly Glu Lys 


Lys 


Gly Val 


Phe 


Trp 


Tyr 


Asn 


Asn 


Lys 


Leu 


370 


375 








380 











<210> 7 
<211> 1155 
<212> DNA 

<213> Brasslca napus 
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<220> 

<221> CDS 

<222> (1) ... (1152) 

<223> T to A transversion mutation at nucleotide 515 
<400> 7 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aaa aag tct 48 
Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
1 5 10 15 

gaa acc gac aac ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 96 
Glu Thr Asp Asn lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 



gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 



tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 



aag aag tea gac ate aag tgg tac ggc aag tac cac aac aac cct ttg 

Lys Lys Ser Asp He Lys Trp Tyr Gly Lys Tyr His Asn Asn Pro Leu 

165 170 * 175 

gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg cct ttg 

Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 

. 180 185 190 



144 



ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata v gee tec 192 
He Pro Arg Ser Phe Ser Tyr Leu He Trp Asp He He He Ala Ser 
50 . 55 60 



240 



etc tec tac ttc gee tgg cct etc tac tgg gee tgc cag ggc tgc gtc 288 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gec cac gag tgc ggc cac cac gec ttc 336 
Leu Thr Gly Val Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 110 

age gac tac cag tgg ctg gac gac acc gtc ggc etc ate ttc cac tec 384 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu He Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 432 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 480 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 



528 



576 



12 



tac tta gcc ttc aac gtc teg ggg aga cct tac gac ggc ggc ttc get 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 



tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 

Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gcc gtc tgc tac ggt etc 

Gin lie Tyr lie Ser Asp Ala Gly He Leu Ala Val Cys Tyr Gly Leu 

225 230 235 240 



tac cgc tac get get gtc caa gga gtt gcc teg atg gtc tgc ttc tac 

Tyr Arg Tyr Ala Ala Val Gin Gly Val Ala Ser Met Val Cys Phe Tyr 

245 250 255 

gga gtt ccg ctt ctg att gtc aat ggg ttc tta gtt ttg ate act tac 

Gly Val Pro Leu Leu He Val Asn Gly Phe Leu Val Leu lie Thr Tyr 

260 - 265 270^ 

ttg cag cac acg cat cct tec ctg cct cac tat gac teg tct gag tgg 

Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

ttg agg gga get ttg gcc acc gtt gac aga gac tac gga ate 

Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
295 300 

ttg aac aag gtc ttc cac aat ate acg gac acg cac gtg gcg cat cac 

Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 

305 310 315 320 

ctg ttc teg acc atg ccg cat tat cat gcg atg gaa get acg aag gcg 

Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 

325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttg cat ggg acg ccg gtg 

He Lys Pro He Leu Gly Glu Tyr Tyr Gin Leu His Gly Thr Pro Val 

340 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 

Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 
355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

tga 



gat tgg 
Asp Trp 
290 



<210> 8 
<211> 384 
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<212> PRT 

<213> Brassica napus 



<400> 8 



Met 


Giy 


Aia 


r*l \r 
v^iy 




Arg Met Gin 


1 








c 






Glu 


x nr 


ASp 


Asn 


T1-. 

x ie 


Lys Arg Val 








£. U 








vax 


biy 




XlC u 




Lys Ala He 






•a c 








40 


lie 


Pro 


Arg 


C a 

oer 


rne 


Ser 


Tyr Leu 




C A 

oo 










55 


Cys 


Pne 


Tyr 


Tyr 


vai 


Ala 


Thr Thr 


c c 
65 










70 




Leu 


C A V 

ber 


Tyr 


rne 


TV "1 a 


Trp 


Pro Leu 










Q C 






Leu 


Thr 


Giy 


vax 


Trp 


Val 


He Ala 








100 








Ser 


Asp 


Tyr 


Gin 


Trp 


Leu Asp Asp 






115 








120 


Phe 


Leu 


Leu 


val 


Fro 


Tyr 


Phe Ser 




130 










135 


His 


O A V 

Ser 


Asn 


i nr 


v?iy 


Ser 


Leu Glu 


145 










150 




Lys 


Lys 


O a v 

oer 


Asp 


lie 


Lys 


Trp Tyr 










loo 






Gly 


Arg 


Tnr 


vai 


wet 


Leu 


Thr Val 








ion 
1 o U 








Tyr 


T All 

Leu 


Ala 


DVi a 


Asn 


Val 


Ser Gly 






iyo 








200 


Cys 


n is 


rue 


Hi c. 
n x a 




Asn 


Ala Pro 




9 1 n 










215 




T 1 A 

lie 


Tyr 


Tip 
lie 


OCX. 


Asp Ala Gly 


99 

o 










230 




Tyr 


Arg 


Tyr 


a 1 a 


nld 


Val 


Gin Gly 










245 






oxy 


Val 


P r*o 

£ X. U 


Leu 


Leu 


He 


Val Asn 








9fin 








Leu 


fZl n 
ulll 


Hi 4 


Thr 


His 


Pro 


Ser Leu 






£ / O 








280 


Asp 


irp 


iiCU 


/vl y 


Glv 


Ala 


Leu Ala 




290 










295 


Leu 


Asn 


Lys 


Val 


Phe 


His 


Asn lie 


305 










310 




Leu 


Phe 


Ser 


Thr 


Met 


Pro 


His Tyr 










325 






He 


Lys 


Pro 


He 


Leu 


Gly Glu Tyr 








340 








Val 


Lys 


Ala 


Met 


Trp 


Arg Glu Ala 






355 








360 


Asp 


Arg 


Gin 


Gly 


Glu 


Lys 


Lys Gly 




370 










375 



\7a 1 Car 

vai DC! 


f lO 


Pro 
rio 


Cpr 

Oex 


Xjyo 


iiy o 


Oex 


1 A 
10 










1 ^ 
lO 




Pro Cys 


olU 


i nr 


P VA 

r ro 


riO 


rne 


x nr 


o c 
ZO 








on 






Pro Pro 


HIS 


Cys 


rne 


Lys 


Arg 


ber 








so 








He T r p 


Asp 


Tip 
lie 


Tl *» 
lie 


Tie 


Ala 


C A «^ 

kJ C i_ 






OU 










iyr rne 


riO 


Leu 


Leu 


Pro 

no 


Hi <: 
111 5 


Pro 




T C 

/ 0 












l y r i rp 




Cys 


Cl n 

uin 


oiy 




Val 
Val 


Q A 










Q C 

y o 




HIS G1U 


Cys 


Giy 


nlS 


nis 


ai a 
Aid 


Dk a 

rne 


1 A C 

lOO 








110 






inr vai 


taiy 


T All 

lieu 


lie 


.rne 


Hi q 

nis 


q a T 
Oex 








IOC 








Trp Lys 


Tyr 


G A *" 

oer 


MIS 


Arg 


Arg 


Hi <s 

. nis 






140 










Arg Asp 


CjIU 


vai 


rne 


vai 


r ro 


Lys 




ICC 

loo 










1 CA 
lDU 


Gly Lys 


Tyr 


nis 


Asn 


Asn 


Pro 


Leu 


1/0 










1 /o 




Gin rfie 


inr 


T a»i 
Xj6U 


wxy 


Trp 


Pro 
r ro 


Leu 


1 AC 

loo 








i on 

x y \J 






Arg Pro 


Tyr 


Asp 


Cl \7 

«iy 


uiy 


rile 


Al a 
Aia 








9rm 
& uo 








lie lyx 


Son 






Glu 




Leu 






920 










Tl a T ai i 

lie lieu 


ai a 

nld 


Val 
veil 




xyi 


Gly 


Leu 




9^5 










240 


vai Mia 


Ser 


net 


Val 
Vol 


uya 


Phe 
rile 


xyr 


950. 










255 




/Zl vr Ph^ 
Vjiy rile 


T.oi i 


vax. 


i-*e u. 


He 


Thr 


x yi 


^ OJ 








270 






rio nio 


xyr 




Ser 


Ser 


Glu 


X x^ 








285 








Thr Val 


Asp 


Arg 


Asp 


Tvr 


Glv 


He 






300 










Thr Asp 


Thr 


His 


Val 


Ala 


His 


His 




315 










320 


His Ala 


Met 


Glu 


Ala 


Thr 


Lys 


Ala 


330 










335 




Tyr Gin 


Leu 


His 


Gly 


Thr 


Pro 


Val 


345 








350 






Lys Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 








365 








Val Phe 


Trp 


Tyr 


Asn 


Asn 


Lys 


Leu 



380 
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<210> 9 
<211> 1155 
<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) . . . (1152) 

. <400> 9 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aaa aag tct 

Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
15 10 15 

gaa acc gac aac ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Asn lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala rie Pro Pro His Cys Phe Lys^Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
He Pro Arg Ser Phe Ser Tyr Leu He Trp Asp lie He He Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc cag ggc tgc gtc 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac gag tgc ggc cac cac gee ttc 
Leu Thr Gly Val Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 HO 

age gac tac cag tgg ctg gac gac acc gtc ggc etc ate ttc cac tec 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 
Lys Lys Ser Asp He Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 



15 



gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg cct ttg 576 

Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 

180 185 190 

tac tta gec ttc aac gtc teg ggg aga cct tac gac ggc ggc ttc get 624 

Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 

tgc cat ttc cac ccc aac get ccc ate tac aac gac cgt gag cgt etc 672 

Cys His Phe His Pro Asn Ala Pro He Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 720 

Gin He Tyr He Ser Asp Ala Gly He Leu Ala Val Cys Tyr Gly Leu 

225 230 235 240 

tac cgc tac get get gtc caa gga gtt gec teg atg gtc tgc ttc tac 768 

Tyr Arg Tyr Ala Ala Val Gin Gly Val Ala Ser Met Val Cys Phe Tyr 

245 250 255 



gga gtt cct ctt ctg att gtc aac ggg ttc tta gtt ttg ate act tac 
Gly Val Pro Leu Leu He Val Asn Gly Phe Leu Val Leu He Thr Tyr 
260 265 270 



ctg ttc teg acc atg ccg cat tat cat gcg atg gaa get acg aag gcg 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 



816 



ttg cag cac acg cat cct tec ctg cct cac tat gac teg tct gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg gec acc gtt gac aga gac tac gga ate 912 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly He 
290 295 300 

ttg aac aag gtc ttc cac aat ate acg gac acg cac gtg gcg cat cac 960 
Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 
305 ' 310 315 320 



1008 



ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 

He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 

340 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 1104 

Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 

355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 1152 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 

370 375 380 



tga 



1155 
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<210> 10 
<211> 384 
<212> PRT 

<213> Brassica napus 



<400> 10 



Met Gly Ala Gly Gly Arg Met Gin Val 






P m 

t x yj 


OCX 


x»y o 


xi y o 




1 


5 












15 




Glu Thr Asp Asn 


He Lys Arg Val Pro 


Cys 


Glu 


Thr 


Pro 


Pro 


Phe 


Thr 


20 


25 










30 






Val Gly Glu Leu Lys Lys Ala lie Pro 


Pro 


His 


Cys 


Phe 


Lys 


Arg 


Ser 


35 


40 
















lie Pro Arg Ser 


Phe Ser Tyr Leu lie 


irp 




X xc 


Tip 
X x tz 


He 


Ala 


OCX 


50 


55 






fin 










Cys Phe Tyr Tyr Val Ala Thr Thr Tyr 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 


65 


70 














a u 


Leu Ser Tyr Phe 


Ala Trp Pro Leu Tyr 


irp 


111 a 


i~ys 


VjXIl 


Gly 


Cys 


VOX 




85 












95 




Leu Thr Gly Val Trp Val He Ala His 


v?X U 




V7X Jf 


Hi s 
nx o 


His 


Ala 




100 


105 










110. 




Ser Asp Tyr Gin Trp Leu Asp Asp Thr 


Val 


vjX y 


XlC u 


Tl p 
11" 


Phe 


His 


ocx 


115 


120 








1^-j 








Phe Leu Leu Val 


Pro Tyr Phe Ser Trp 


xiy o 


iyr 


•JC x 


His 

ilX o 


Ara 


Ara 


His 
nx o 


130 


135 






140 










His Ser Asn Thr Gly Ser Leu Glu Arg 


Asp 


Glu 


Val 


Phe 


Val 


Pro 


Lys 


145 


150 














160 


Lys Lys Ser Asp 


He Lys Trp Tyr Gly 


Xiy 9 


iyxr 


JJCU 




Asn 


Pro 


Leu 




165 


1 70 

X / \s 










175 




Gly Arg Thr Val 


Met Leu Thr Val Gin 


Phe 


Thr 


Leu 


Glv 


Trp 


Pro 


Leu 


180 


185 










190 






Tyr Leu Ala Phe 


Asn Val Ser Gly Arg 


Pro 


Tvr 


Asp 


Gly 


Gly 


Phe 


Ala 


195 


200 








205 








Cys His Phe His 


Pro Asn Ala Pro lie 


Tvr 


Asn 


Asp 


Arg 


Glu 


Arg 


Leu 


210 


215 






220 










Gin He Tyr He 


Ser Asp Ala Gly He 


Leu 


Ala 


Val 


Cys 


Tyr 


Gly 


Leu 


225 


230 




235 










240 


Tyr Arg Tyr Ala 


Ala Val Gin Gly Val 


Ala 


Ser 


Met 


Val 


Cys 


Phe 


Tvr 




245 


250 










255 




Gly Val Pro Leu 


Leu He Val Asn Gly 


Phe 


Leu 


Val 


Leu 


He 


Thr 


Tyr 


260 


265 










270 






Leu Gin His Thr 


His Pro Ser Leu Pro 


His 


Tvr 


Asp 


Ser 


Ser 


Glu 


Trp 


275 


280 








285 








Asp Trp Leu Arg Gly Ala Leu Ala Thr 


Val 


Asp 


Arg 


Asp 


Tyr 


Gly 


He 


290 


295 






300 










Leu Asn Lys Val 


Phe His Asn He Thr 


Asp 


Thr 


His 


Val 


Ala 


His 


His 


305 


310 




315 










320 


Leu Phe Ser Thr 


Met Pro His Tyr His 


Ala 


Met 


Glu 


Ala 


Thr 


Lys 


Ala 




325 


330 










335 




lie Lys Pro He Leu Gly Glu Tyr Tyr 


Gin 


Phe 


Asp 


Gly 


Thr 


Pro 


Val 


340 


345 










350 






Val Lys Ala Met Trp Arg Glu Ala Lys 


Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 


355 


360 








365 








Asp Arg Gin Gly Glu Lys Lys Gly Val 


Phe 


Trp 


Tyr 


Asn 


Asn 


Lys 


Leu 


370 


375 






380 
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<210> 11 
<211> 1155 
<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) . • . (1152) 



<400> 11 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aaa aag tct 

Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 

1 5 10 15 

gaa acc gac aac ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Asn lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa % cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
lie Pro Arg Ser Phe Ser Tyr Leu lie Trp Asp lie lie lie Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc cag ggc tgc gtc 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 



eta acc ggc gtc tgg gtc ata gee cac aag tgc ggc cac cac gee ttc 
Leu Thr Gly Val Trp Val lie Ala His Lys Cys Gly His His Ala Phe 
100 105 110 



age gac tac cag tgg ctg gac gac acc gtc ggc etc ate ttc cac tec 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 . 160 



aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 
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gga cgc acc gtg atg tta acg gtt cag ttc act etc ggc tgg cct ttg 576 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 

tac tta gec ttc aac gtc teg ggg aga cct tac gac ggc ggc ttc get 624 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 

tgc cat ttc cac ccc aac get ccc ate tac aac gac cgt gag cgt etc 672 
Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 720 
Gin lie Tyr lie Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu 
225 230 235 240 

tac cgc tac get get gtc caa gga gtt gee teg atg gtc tgc ttc tac 768 
Tyr Arg Tyr Ala Ala Val Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 " 250 .255 

gga gtt cct ctt ctg att gtc aac ggg ttc tta gtt ttg ate act tac 816 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 265 270 

ttg cag cac acg cat cct tec ctg cct cac tat gac teg tct gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg gee acc gtt gac aga gac tac gga ate 912 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat ate acg gac acg cac gtg gcg cat cac 960 
Leu Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His 
305 ^ 310 315 320 

ctg ttc teg acc atg ccg cat tat cat gcg atg gaa get acg aag gcg 1008 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 
lie Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 
340 345 350 

gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 1104 
Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 
355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 1152 
Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 



tga 



1155 
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<210> 12 
<211> 384 
<212> PRT 

<213> Brassica napus 



<400> 12 



Met 


Gly 


Ala 


Giy 


Giy 


Arg 


net Gin 


1 








5 






Glu 


Tnr 


Asp 


Asn 
20 


T 1 A 

lie 


Lys 


a rn \/a 1 

Arg vai 


Val 


Gly 


GlU 


Leu 


Lys 


Lys 


Ala Tlo 

Aia lie 


He 


Pro 
50 


Arg 


Cor 


Ph a 


oer 


*p*»r T All 

i yr Jjcu 
55 


Cys 


Phe 


Tyr 


Tyr 


Val 


Ala 


inr inr 


65 










70 




Leu 


Ser 


Tyr 


Phe 


Ala 
85 


Trp 


Pro Leu 


Leu 


Thr 


Gly 


Val 

1UU 


Trp 


Val 


lie Aia 


Ser 


Asp 


Tyr 
1 1 1 

1 ID 


Gin 


Trp 


Leu 


7A v> TV n 

ASp ASp 

120 

A. \J 


Pne 


T nil 

Leu 
130 


Leu 


Va 1 

vai 


Pro 


Tyr 


Ph a Qor 

IT lie Ocl 

135 


His 


ser 


Asn 


i nr 




On K 


JjCu UlU 


145 










150 




Lys 


i»ys 


ser 


Asp 


Tie 

lie 
165 


Lys 


1 ip i y X 


Giy 


Arcj 


TVi y> 

xnr 


vol 

180 


nc l. 


T.ai 1 


Th r Va 1 


Tyr 


Leu 


AT a 
195 


Phe 


Asn 


Val 


Ser Gly 
200 


Cys 






His 
nx o 


Pro 


Asn 


Ala Pro 


210 










215 


bin 


Tip 

i±e 


iyr 


Tl a 

lie 


Q A y- 


flen 
AO ^ 


Ala Glv 


225 










230 




Tyr 


Arg 


iyr 


Al a 
nla 


Al a 

/Via 

245 


Val 

V ax 


Gin Glv 

V7X11 vlj 


Giy 


vai 


irro 


Leu 
260 


T.A1 1 


Tie 
lie 


Val Asn 

VOX AO 1 1 


Leu 


Gin 


His 
275 


Thr 


His 


Pro 


Ser Leu 
280 


Asp 


Trp 
290 


Leu 


Arg 


Gly 


Ala 


Leu Ala 

295 


Leu 


Asn 


Lys 


Val 


Phe 


His 


Asn lie 


305 










310 




Leu 


Phe 


Ser 


Thr 


Met 

325 


Pro 


His Tyr 


He 


Lys 


Pro 


He 
340 


Leu 


Gly 


Glu Tyr 


Val 


Lys 


Ala 
355 


Met 


Trp 


Arg 


Glu Ala 
360 



Vai ser 


Pro 


*D vn 

r ro 


oer 


Lys 


Lys 


On r 


1U 










io 




r*ro uys 


GlU 


i nr 


D yn, 


C 1 W 


rxic 


Th r 

J. 11X 










30 






Pro Pro 


nlS 


Cys 


Ph A 

xrne 


Lys 


Arg 


Cnv- 

OCX 
















Tin rn 

He Trp 


ASp 


T 1 A 

lie 


T 1 A 

lie 


T 1 A 

lie 


Al a 

Aia 


Cn 






fin 










Tyr Phe 


r> — n 

fro 


T All 

lieu 


T All 

lieu 


riO 


nis 


Pro 




/ D 












Tyr Trp 


Ala 


Cys 


Gin 


r*T ir 

Giy 


Cys 


Val 


Qrt 

y u 














His Lys 


Cys 


Giy 


U-i o 

nlS 


IT J e 


Aia 


irne 


1UD 








i x v 






inr vai 


Giy 


Leu 


T 1 A 

lie 


OKn 


Hi « 

m s 


O n y- 

Oex 








not; 
i4 j 








i rp i»y s 


Tyr 


Ser 


Hi q 


Arg 


Aiy 


Hi o 
nx o 






i an 










Arg Asp 


r*i it 

GlU 


vai 


Ph A 

t He 


Val 
val 


C 1U 


xiy o 


lJJ 










160 


Gly Lys 


Tyr 


Toil 

lieu 


A 

AOH 


Sen 
Aon 


Pro 


Leu 


1*70 










175 




r* 1 DKn 

Gin xrne 


Th t- 


Leu 


Gl v 
oi y 


irp 


Pro 


xje u 


185 








190 






Aiy MZ L\J 


iy«r 


Asp 


Glv 
vjxy 


Glv 


Phe 


Ala 








205 








He Tyr 


A c n 
Aoil 


Sen 


A TTf 

ni y 


Gl U 


A ro 


Leu 






220 

(C £m \J 










Tift T.Aii 

lie xjcu 


Ala 

A_L Q 


Val 


Cys 


Tvr 
yi 


Glv 

oxy 


Leu 




235 










240 


\/a 1 Ala 
Vol Ala 


Ocl 


i ie u 


Val 
v ax 


Pvs 


Phe 


Tvr 
i yi 


250 










255 




Gly Phe 


Leu 


Val 


Leu 


He 


Thr 


Tyr 


265 








270 






Pro His 


Tyr 


Asp 


Ser 


Ser 


Glu 


Trp 








285 








Thr Val 


Asp 


Arg 


Asp 


Tyr 


Gly 


He 






300 










Thr Asp 


Thr 


His 


Val 


Ala 


His 


His 




315 










320 


His Ala 


Met 


Glu 


Ala 


Thr 


Lys 


Ala 


330 










335 




Tyr Gin 


Phe 


Asp 


Gly 


Thr 


Pro 


Val 


345 








350 






Lys Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 



365 
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Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

<210> 13 
<211> 1155 
<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) . . . (1152) 

<400> 13 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aag aag tct 
Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
1 ~ 5 ' 10 15 

gaa acc gac acc ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Thr lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 " 25 30 x 

gtc gga gaa etc aag aaa gca ate cea ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
He Pro Arg Ser Phe Ser Tyr Leu lie Trp Asp He He He Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc caa ggg tgc gtc 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac gag tgc ggc cac cac gee ttc 
Leu Thr Gly Val Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 HO 

age gac tac cag tgg ctt gac gac acc gtc ggt etc ate ttc cac tec 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu He Phe His Ser 
115 120 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 



cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 
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aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 528 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 

gga cgc ace gtg atg tta acg gtt cag ttc act etc ggc tgg ccg ttg 576 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 

tac tta gec ttc aac gtc teg gga aga cct tac gac ggc ggc ttc get 624 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 

tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 672 
Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 720 
Gin lie Tyr lie Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu 
225 230 235 240 

ttc cgt tac gee gee gcg cag gga gtg gec teg atg gtc tgc ttc tac 768 
Phe Arg Tyr Ala Ala Ala Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 250 255 

gga gtc ccg ctt ctg att gtc aat ggt ttc etc gtg ttg ate act tac 816 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 " 265 270 

ttg cag cac acg cat cct tec ctg cct cac tac gat teg tec gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg get acc gtt gac aga gac tac gga ate 912 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat att acc gac acg cac gtg gcg cat cat 960 
Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 
305 310 315 320 

ctg ttc tec acg atg ccg cat tat cac gcg atg gaa get acc aag gcg 1008 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 
He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 
340 345 350 



gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 
Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys lie Tyr Val Glu Pro 
355 360 365 



1104 
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gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 

370 375 380 

tga 



<210> 14 
<211> 384 
<212> PRT 

<213> Brassica napus 



<400> 14 
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He 


Lys 
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25 


Cys 
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Thr 


Pro 


Pro 
30 


Phe 
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35 
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Jr 
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He 
40 
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Pro 


His 


Cys 


Phe 
45 
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Ser 


He 


Pro 
50 


Arq 


Ser 


Phe 


Ser 


Tyr 
55 


Leu 


He 


Trp 


Asp 


lie 
60 


He 


Ile^ 


Ala 


Ser 


Cys 


Phe 


Tyr 


Tyr 


Val 
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Thr 


Thr 


Tyr 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 


65 










70 










75 










80 


Leu 
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Tyr 


Phe 
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85 


Trp 


Pro 


Leu 


Tyr 


Trp 
90 


Ala 


Cys 


Gin 


Gly 


Cys 
95 


Val 


Leu 


Thr 


Gly 


Val 
100 


Trp 


Val 


He 


Ala 

- 


His 
105 


Glu 


Cys 


Gly 


His 


His 
110 


Ala 


Phe 


Ser 


Asp 


Tyr 


Gin 


Trp 


Leu 


Asp 


Asp 


Thr Val 


Gly. 


Leu 


He 


Phe 


His 


Ser 






115 










120 










125 








Phe 


Leu 
130 


Leu 


Val 


Pro 


Tyr 


Phe 
135 


Ser 


Trp 


Lys 


Tyr 


Ser 
140 


His 


Arg 


Arg 


His 


His 


Ser 


Asn 


Thr 


Gly 


Ser 


Leu 


Glu 


Arg Asp 


Glu 


Val 


Phe 


Val 


Pro 


Lys 


145 










150 










155 
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Lys 


Lys 


Ser 


Asp 


He 


Lys 


Trp 


Tyr 


Gly Lys 


Tyr 


Leu 


Asn 


Asn 


Pro 


Leu 










165 










170 










175 




Gly 


Arg 


Thr 


Val 
180 


Met 


Leu 


Thr 


Val 


Gin 
185 


Phe 


Thr 


Leu 


Gly 


Trp 
190 


Pro 


Leu 


Tyr 


Leu 


Ala 
195 


Phe 


Asn 


Val 


Ser 


Gly 
200 


Arg 


Pro 


Tyr 


Asp 


Gly 
205 


Gly 


Phe 


Ala 


Cys 


His 
210 


Phe 


His 


Pro 


Asn 


Ala 
215 


Pro 


He 


Tyr 


Asn 


Asp 
220 


Arg 


Glu 


Arg 


Leu 


Gin 


He 


Tyr 


lie 


Ser 


Asp 


Ala 


Gly 


He 


Leu 


Ala 


Val 


Cys 


Tyr 


Gly 


Leu 


225 










230 










235 










240 


Phe 


Arg 


Tyr 


Ala 


Ala 


Ala 


Gin 


Gly 


Val 


Ala 


Ser 


Met 


Val 


Cys 


Phe 


Tyr 








245 










250 










255 




Gly 


Val 


Pro 


Leu 


Leu 


He 


Val 


Asn 


Gly 


Phe 


Leu 


Val 


Leu 


lie 


Thr 


Tyr 






260 










265 










270 






Leu 


Gin 


His 
275 


Thr 


His 


Pro 


Ser 


Leu 
280 


Pro 


His 


Tyr 


Asp 


Ser 
285 


Ser 


Glu 


Trp 


Asp 


Trp 
290 


Leu 


Arg 


Gly 


Ala 


Leu 
295 


Ala 


Thr 


Val 


Asp 


Arg 
300 


Asp 


Tyr 


Gly 


lie 


Leu 


Asn 


Lys 


Val 


Phe 


His 


Asn 


He 


Thr Asp 


Thr 


His 


Val 


Ala 


His 


His 


305 








310 










315 










320 
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Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 

325 330 335 

lie Lys Pro lie Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 

340 345 350 

Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys lie Tyr Val Glu Pro 

355 360 365 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

<210> 15 

<211> 1155 

<212> DNA 

<213> Brassica napus 

<220> 

<221> CDS 

<222> (1) ... (1152) 

<400> 15 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aag^ aag tct 

Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
15^ 10 15 

gaa acc gac acc ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 
Glu Thr Asp Thr lie Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 

gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 
Val Gly Glu Leu Lys Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 
lie Pro Arg Ser Phe Ser Tyr Leu lie Trp Asp He He He Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 70 75 80 

etc tec tac ttc gec tgg cct etc tac tgg gee tgc caa ggg tgc gtc 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

eta acc ggc gtc tgg gtc ata gee cac gag tgc ggc cac cac gee ttc 
Leu Thr Gly Val Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 110 

age gac tac cag tgg ctt gac gac acc gtc ggt etc ate ttc cac tec 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu He Phe His Ser 
115 120 . 125 

ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 



V 
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cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 480 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

aag aag tea gac ate aag tgg tac ggc aag tac cac aac aac cct ttg 528 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr His Asn Asn Pro Leu 
165 170 175 

gga cgc ace gtg atg tta acg gtt cag ttc act etc ggc tgg ccg ttg 576 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 

tac tta gee ttc aac gtc teg gga aga cct tac gac ggc ggc ttc get 624 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 



tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 
Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 " 220 ^ 
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cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 720 
Gin lie Tyr lie Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu 
225 230 235 240 

ttc cgt tac gee gee gcg cag gga gtg gee teg atg gtc tgc ttc tac 768 
Phe Arg Tyr Ala Ala Ala Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 250 255 

gga gtc ccg ctt ctg att gtc aat ggt ttc etc gtg ttg ate act tac 816 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 265 270 

ttg cag cac acg cat cct tec ctg cct cac tac gat teg tec gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg get acc gtt gac aga gac tac gga ate 912 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly lie 
290 295 300 

ttg aac aag gtc ttc cac aat att acc gac acg cac gtg gcg cat cat 960 
Leu Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His 
305 310 315 320 

ctg ttc tec acg atg ccg cat tat cac gcg atg gaa get acc aag gcg 1008 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 

ata aag ccg ata ctg gga gag tat tat cag ttc gat ggg acg ccg gtg 1056 
He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 
340 345 350 



25 



gtt aag gcg atg tgg agg gag gcg aag gag tgt ate tat gtg gaa ccg 1104 

Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys lie Tyr Val Glu Pro 

355 360 365 

gac agg caa ggt gag aag aaa ggt gtg ttc tgg tac aac aat aag tta 1152 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 

370 375 380 

tga 1155 



<210> 16 
<211> 384 
<212> PRT 

<213> Brassica napus 



<400> 16 



wee 


XT 


nla 


oiy 


rz"] \r 
vji. y 


A rrr 

Ai y 


Met- Gin Val Ser Pro Pro 


Ser Lys 


Lys 


Ser 


i 

X 








5 




10 




15 




vjX U. 


Th r 


Sen 




He 


Lys 


Ara Val Pro Cvs Glu Thr 


Pro Pro. Phe 


Thr 








20 






25 


30 






V a. _L 


Glv 


Glu 


Leu 


Lys 


Lys 


Ala He Pro Pro His Cvs 


Phe Lys 


Arg 


Ser 






35 








40 


45 






Tie 
±. j. c 


Pro 


Arg 


Ser 


Phe 


Ser 


Tyr Leu He Trp Asp He 


He He 


Ala 


Ser 




50 










55 60 










Phe 




Tvr 
j 


Val 


Ala 


Thr Thr Tyr Phe Pro Leu 


Leu Pro 


His 


Pro 


65 










70 


75 






80 


Leu 


Ser 


Tvr 


Phe 


Ala 


TrD 


Pro Leu Tyr Trp Ala Cys 


Gin Gly 


Cys 


Val 










85 




90 




95 




Leu 


Thr 


Glv 


Val 


Trp 


Val 


He Ala His Glu Cys Gly 


His His 


Ala 


Phe 








100 






105 


110 






Ser 


Asp 


Tyr 


Gin 


Trp 


Leu 


Asp Asp Thr Val Gly Leu 


He Phe 


His 


Ser 






115 








120 


125 






Phe 


Leu 


Leu 


Val 


Pro 


Tyr 


Phe Ser Trp Lys Tyr Ser 


His Arg 


Arg His 




130 










135 140 








His 


Ser 


Asn 


Thr 


Gly 


Ser 


Leu Glu Arg Asp Glu Val 


Phe Val 


Pro 


Lys 


145 










150 


155 






160 


Lys 


Lys 


Ser 


Asp 


He 


Lys 


Trp Tyr Gly Lys Tyr His 


Asn Asn 


Pro 


Leu 










165 




170 




175 




Gly 


Arg 


Thr 


Val 


Met 


Leu 


Thr Val Gin Phe Thr Leu 


Gly Trp 


Pro 


Leu 






180 






185 


190 






Tyr 


Leu 


Ala 


Phe 


Asn 


Val 


Ser Gly Arg Pro Tyr Asp 


Gly Gly 


Phe 


Ala 






195 








200 


205 






Cys 


His 


Phe 


His 


Pro 


Asn 


Ala Pro He Tyr Asn Asp 


Arg Glu 


Arg 


Leu 


210 










215 220 








Gin 


He 


Tyr 


He 


Ser 


Asp 


Ala Gly He Leu Ala Val 


Cys Tyr 


Gly Leu 


225 










230 


235 






240 


Phe 


Arg 


Tyr 


Ala 


Ala 


Ala 


Gin Gly Val Ala Ser Met 


Val Cys 


Phe 


Tyr 










245 




250 




255 




Gly 


Val 


Pro 


Leu 


Leu 


He 


Val Asn Gly Phe Leu Val 


Leu lie 


Thr 


Tyr 






260 






265 


270 






Leu 


Gin 


His 


Thr 


His 


Pro 


Ser Leu Pro His Tyr Asp 


Ser Ser 


Glu Trp 






275 








280 


285 







26 



Asp Trp Leu Arg Gly Ala 


Leu 


Ala Thr 


Val 


Asp Arg 


Asp 


Tyr 


Gly 


He 


290 


295 






300 










Leu Asn Lys Val Phe His 


Asn 


lie Thr Asp 


Thr His 


Val 


Ala 


His 


His 


305 310 








315 








320 


Leu Phe Ser Thr Met Pro 


His 


Tyr His 


Ala 


Met Glu 


Ala 


Thr 


Lys 


Ala 


325 






330 








335 




lie Lys Pro lie Leu Gly Glu Tyr Tyr 


Gin 


Phe Asp 


Gly 


Thr 


Pro 


Val 


340 




345 








350 






Val Lys Ala Met Trp Arg 


Glu 


Ala Lys 


Glu 


Cys lie 


Tyr 


Val 


Glu 


Pro 


355 




360 






365 








Asp Arg Gin Gly Glu Lys 


Lys 


Gly Val 


Phe 


Trp Tyr 


Asn 


Asn 


Lys 


Leu 


370 


375 






380 











<210> 17 
<211> 1155 
<212> DNA 

<213> Brassica napus 
<220> 

<221> CDS . 
<222> (1) . . • (1152) 

<400> 17 

atg ggt gca ggt gga aga atg caa gtg tct cct ccc tec aag aag tct 48 
Met Gly Ala Gly Gly Arg Met Gin Val Ser Pro Pro Ser Lys Lys Ser 
15 10 15 

gaa acc gac acc ate aag cgc gta ccc tgc gag aca ccg ccc ttc act 96 
Glu Thr Asp Thr He Lys Arg Val Pro Cys Glu Thr Pro Pro Phe Thr 
20 25 30 



gtc gga gaa etc aag aaa gca ate cca ccg cac tgt ttc aaa cgc teg 144 
Val Gly Glu Leu Lys Lys Ala He Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

ate cct cgc tct ttc tec tac etc ate tgg gac ate ate ata gee tec 192 
He Pro Arg Ser Phe Ser Tyr Leu He Trp Asp He He He Ala Ser 
50 55 60 

tgc ttc tac tac gtc gee acc act tac ttc cct etc etc cct cac cct 240 
Cys Phe Tyr Tyr Val Ala Thr Thr Tyr Phe Pro Leu Leu Pro His Pro 
65 " " 70 75 80 

etc tec tac ttc gee tgg cct etc tac tgg gee tgc caa ggg tgc gtc 288 
Leu Ser Tyr Phe Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 

85 90 95. ... 

eta acc ggc gtc tgg gtc ata gee cac gag tgc ggc cac cac gee ttc 336 
Leu Thr Gly Val Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 - 110 

age gac tac cag tgg ctt gac gac acc gtc ggt etc ate ttc cac tec 384 
Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
115 120 125 



41 



27 



ttc etc etc gtc cct tac ttc tec tgg aag tac agt cat cga cgc cac 432 
Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

cat tec aac act ggc tec etc gag aga gac gaa gtg ttt gtc ccc aag 480 
His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

aag aag tea gac ate aag tgg tac ggc aag tac etc aac aac cct ttg 528 
Lys Lys Ser Asp lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu 
165 170 175 

gga cgc ace gtg atg tta acg gtt cag ttc act etc ggc tgg ccg ttg 576 
Gly Arg Thr Val Met Leu Thr Val Gin Phe Thr Leu Gly Trp Pro Leu 
180 185 190 

tac tta gee ttc aac gtc teg gga aga cct tac gac ggc ggc ttc get 624 
Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Gly Phe Ala 
195 200 205 

tgc cat ttc cac ccc aac get ccc ate tac aac gac cgc gag cgt etc 672 
Cys His Phe His Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu 
210 215 220 

cag ata tac ate tec gac get ggc ate etc gee gtc tgc tac ggt etc 720 
Gin lie Tyr lie Ser Asp Ala Gly lie Leu Ala Val Cys Tyr Gly Leu 
225 230 235 240 . 



ttc cgt tac gee gee gcg cag gga gtg gee teg atg gtc tgc ttc tac 
Phe Arg Tyr Ala Ala Ala Gin Gly Val Ala Ser Met Val Cys Phe Tyr 
245 250 255 



ctg ttc tec acg atg ccg cat tat cac gcg atg gaa get ace aag gcg 
Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 
325 330 335 



768 



gga gtc ccg ctt ctg att gtc aat ggt ttc etc gtg ttg ate act tac 816 
Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 
260 265 270 

ttg cag cac acg cat cct tec ctg cct cac tac gat teg tec gag tgg 864 
Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 
275 280 285 

gat tgg ttg agg gga get ttg get ace gtt gac aga gac tac gaa ate 912 
Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Glu lie 
290 295 300 

ttg aac aag gtc ttc cac aat att ace gac acg cac gtg gcg cat cat 960 
Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 
305 310 315 320 



1008 



28 



ata aag 


ccg 


ata 


ctg 


gga 


gag 


tat 


tat 


cag 


ttc 


gat 


ggg 


acg 


ccg 


gtg 


He Lys 


Pro 


He Leu Gly 


Glu 


Tyr 


Tyr 


Gin 


Phe 


Asp 


Gly 


Thr 


Pro 


Val 




340 










345 










350 






gtt aag 


gcg 


atg 


tgg 


agg 


gag 


gcg 


aag 


gag 


tgt 


ate 


tat 


gtg 


gaa 


ccg 


Val Lys 


Ala 


Met 


Trp Arg 


Glu 


Ala 


Lys 


Glu 


Cys 


He 


Tyr 


Val 


Glu 


Pro 




355 










360 










365 








gac agg 


caa 


ggt 


gag 


aag 


aaa 


ggt 


gtg 


ttc 


tgg 


tac 


aac 


aat 


aag 


tta 


Asp Arg 


Gin Gly Glu Lys 


Lvs 

Jr 


Gly 


Val 


Phe 


Trp 


Tyr 


Asn 


Asn 


Lys 


Leu 


370 










375 










380 










tga 






























<210> 18 




























<211> 384 




























<212> PRT 




























<213> Brassica napus 






















<400> 18 




























wee vaxy 




Gly 


Gly 


Arg 


Met 


Gin 


Val 


Ser 


Pro 


Pro 


Ser 


Lvs 


Lys 


Ser 


i 

J. 






5 










10 










15 




ijiu ini 


Ren 


Thr 


He 


Lys 


A ret 
/\x y 


Val 


P rn 


Cys 


Glu 


Thr 


Pro 


Pro 


Phe 


Thr 






20 










25 










30 






Val VsJ.y 




Leu 


Lys 


Lys 


TV 1 a 


Tip 


Pro 

C I~ \J 


t -L W 


His 


Cys 


Phe 


Lys 


Arg 


Ser 


35 










a n 










45 








He Pro 


Arg 


Ser 


Phe 


Ser 


x j *■ 


Leu 


lie 


Tro 


Asp 


He 


He 


He 


Ala 


Ser 


50 










55 










60 










Cys Phe 


Tyr 


Tyr 


Val 


Ala 


Thr 


Thr 


Tvr 


Phe 


Pro 


Leu 


Leu 


Pro 


His 


Pro 


65 








70 










75 










80 


Leu Ser 


Tyr 


Phe 


Ala 


Trp 


Pro 


Leu 


Tvr 


Trp 


Ala 


Cys 


Gin 


Gly 


Cys 


Val 






85 










90 










95 




Leu Thr 


Gly 


Val 


Trp 


Val 


He 


Ala 


His 


Glu 


Cvs 


Gly 


His 


His 


Ala 


Phe 






100 










105 










110 






Ser Asp 


Tyr 


Gin 


Trp 


Leu 


Asp 


Asd 


Thr 


Val 


Gly 


Leu 


He 


Phe 


His 


Ser 




115 










120 










125 








Phe Leu 


Leu 


Val 


Pro 


Tyr 


Phe 


Ser 


TrD 


Lvs 


Tvr 


Ser 


His 


Arg 


Arg 


His 


130 










135 










140 










His Ser 


Asn 


Thr 


Gly 


Ser 


Leu 


Glu 


Ara 


Asp 


Glu 


Val 


Phe 


Val 


Pro 


Lys 


145 








150 










155 










160 


Lys Lys 


Ser 


Asp 


He 


Lys 


Tro 


Tvr 


Gly 

Jr 


Lvs 

Jr 


Tyr 


Leu 


Asn 


Asn 


Pro 


Leu 






165 










170 










175 




Gly Arg 


Thr 


Val 


Met 


Leu 


Thr 


Val 


Gin 


Phe 


Thr 


Leu 


Gly 


Trp 


Pro 


Leu 




180 










185 










190 






Tyr Leu 


Ala 


Phe 


Asn 


Val 


Ser 


Glv 


Ara 


Pro 


Tvr 

* Jr *■ 


Asp 


Gly 


Gly 


Phe 


Ala 


195 










200 










205 








Cys His 


Phe 


His 


Pro 


Asn 


Ala 


Pro 


lie 


Tyr 


Asn 


Asp 


Arg 


Glu 


Arg 


Leu 


210 










215 










220 










Gin He 


Tyr 


He 


Ser 


Asp 


Ala 


Gly 


He 


Leu 


Ala 


yai 


Cys 


Tyr 


Gly 


Leu 


225 






230 










235 










240 


Phe Arg 


Tyr 


Ala 


Ala 


Ala 


Gin 


Gly 


Val 


Ala 


Ser 


Met 


Val 


Cys 


Phe 


Tyr 




245 










250 










255 





29 



Gly Val Pro Leu Leu lie Val Asn Gly Phe Leu Val Leu lie Thr Tyr 

260 265 270 

Leu Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 

275 280 285 

Asp Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Glu lie 

290 295 300 

Leu Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His 
305 310 315 320 

Leu Phe Ser Thr Met Pro His Tyr His Ala Met Glu Ala Thr Lys Ala 

325 330 335 

He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Thr Pro Val 

340 345 350 

Val Lys Ala Met Trp Arg Glu Ala Lys Glu Cys He Tyr Val Glu Pro 

355 360 365 

Asp Arg Gin Gly Glu Lys Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 19 

ggatatgatg atggtgaaag a 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 20 

tctttcacca tcatcatatc c 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 21 

gttatgaagc aaagaagaaa c 

<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 22 

gtttcttctt tgctttgctt cataac 

<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 23 

caucaucauc aucttcttcg tagggttcat eg 

<210> 24 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 24 

cuacuacuac uatcatagaa gagaaaggtt cag 

<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 25 

caucaucauc aucatgggtg cacgtggaag aa 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 26 

cuacuacuac uatctttcac catcatcata tec 



<210> 27 
<211> 30 



31 



<212> PRT 

<213> Arabidopsis thaliana 
<400> 27 

lie Trp Val lie Ala His Glu Cys Gly His His Ala Phe Ser Asp Tyr 

1 5 10 15 

Gin- Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser Phe 
20 25 30 

<210> 28 

<211> 30 

<212> PRT 

<213> Glycine max 

<400> 28 

Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe Ser Lys Tyr 

15 10 15 

Gin Trp Val Asp Asp Val Val Gly Leu Thr Leu His Ser Thr 

20 25 . 30 

<210> 29 
<211> 30 
<212> PRT 
<213> Zea mays 

<400> 29 

Val Trp Val He Ala His Glu Cys Gly His His Ala Phe Ser Asp Tyr 

1 5 10 15 

Ser Leu Leu Asp Asp Val Val Gly Leu Val Leu His Ser Ser 
20 25 30 

<210> 30 
<211> 29 
<212> PRT 

<213> Ricinus communis 
<400> 30 

Trp Val Met Ala His Asp Cys Gly His His Ala Phe Ser Asp Tyr Gin 

1 5 10 15 

Leu Leu Asp Asp Val Val Gly Leu He- Leu His Ser Cys 
20 25 

<210> 31 
<211> 29 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 31 

Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His His 

1 5 10 . . 15 

Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val 
20 25 



32 



<210> 32 

<211> 29 

<212> PRT 

<213> Glycine max 

<400> 32 

Leu Leu Val Pro Tyr Phe Ser Trp Lys lie Ser His Arg Arg His His 

15 10 15 

Ser Asn Thr Gly Ser Leu Asp Arg Asp Glu Val Phe Val 
20 25 

<210> 33 
<211> 29 
<212> PRT 
<213> Zea mays 



<400> 33 

Leu Met Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His His 

1 5 10 15 

Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val 

20 25 . 

<210> 34 
<211> 29 
<212> PRT 

<213> Ricinus communis 
<400> 34 

Leu Leu Val Pro Tyr Phe Ser Trp Lys His Ser His Arg Arg His His 

1 5 10 15 

Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val 
20 25 

<210> 35 
<211> 36 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 35 

Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe His Asn lie Thr Asp 

15 10 15 

Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr Asn Ala 

20 25 30 

Met Glu Ala Thr 
35 

<210> 36 

<211> 36 

<212> PRT 

<213> Glycine max 



<400> 36 

Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe His His lie Thr Asp 
15 10 15 



33 



Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr His Ala 

20 25 30 

Met Glu Ala Thr 
35 

<210> 37 
<211> 36 
<212> PRT 
<213> Zea mays 

<400> 37 

Asp Arg Asp Tyr Gly lie Leu Asn Arg Val Phe His Asn lie Thr Asp 

1 5 10 15 

Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr His Ala 

20 25 30 

Met Glu Ala Thr 
35 

<210> 38 

<211> 27 % 
<212> PRT 

<213> Ricinus communis 
<400> 38 

Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe His Asn lie Thr Asp 

15 10 15 

Thr Gin Val Ala His His Leu Phe Thr Met Pro 
20 25 

<210> 39 
<211> 16 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 39 

lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu Gly Arg lie Met 
1 ~ 5 10 15 

<210> 40 

<211> 16 

<212> PRT 

<213> Glycine max 

<400> 40 

Val Ala Trp Phe Ser Leu Tyr Leu Asn Asn Pro Leu Gly Arg Ala Val 
1 5 10 15 



<210> 41 
<211> 16 
<212> PRT 
<213> Zea mays 



34 



<400> 41 

Pro Trp Tyr Thr Pro Tyr Val Tyr Asn Asn Pro Val Gly Arg Val Val 
15 10 15 

<210> 42 

<211> 16 

<212> PRT 

<213> Ricinus communis 

<400> 42 

lie Arg Trp Tyr Ser Lys Tyr Leu Asn Asn Pro Pro Gly Arg lie Met 
1 5 10 15 

<210> 43 
<211> 22 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 43 

Trp Ala Leu Phe Val Leu Gly His Asp Cys Gly His Gly Ser x Phe Ser 

15 10 15 

Asn Asp Pro Lys Leu Asn 
20 

<210> 44 
<211> 22 
<212> PRT 

<213> Brassica napus 
<400> 44 

Trp Ala Leu Phe Val Leu Gly His Asp Cys Gly His Gly Ser Phe Ser 

1 5 10 15 

Asn Asp Pro Arg Leu Asn 
20 

<210> 45 

<211> 22 

<212> PRT 

<213> Glycine max 

<400> 45 

Trp Ala Leu Phe Val Leu Gly His Asp Cys Gly His Gly Ser Phe Ser 

1 5 10 15 

Asn Asn Ser Lys Leu Asn 
20 

<210> 46 
<211> 22 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 46 

Trp Ala He Phe Val Leu Gly His Asp Cys Gly His Gly Ser Phe Ser 
15 10 15 



35 



Asp lie Pro Leu Leu Asn 
20 

<210> 47 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 47 

Asp Arg Asp Tyr Gly lie Leu Asn Lys Val 
1 ^ 5 10 

<210> 48 

<211> 22 

<212> PRT 

<213> Glycine max 

<400> 48 

Trp Ala Leu Phe Val Leu Gly His Asp Cys Gly His Gly Ser Phe Ser 

1 5 10 15 

Asp Ser Pro Pro Leu Asn 
20 

<210> 49 
<211> 29 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 49 

He Leu Val Pro Tyr His Gly Trp Arg He Ser His Arg Thr His His 

1 5 10 15 

Gin Asn His Gly His Val Glu Asn Asp Glu Ser Trp His 
20 25 

<210> 50 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 50 

Asp Arg Asp Tyr Glu He Leu Asn Lys Val 
1 5 10 

<210> 51 

<211> 29 

<212> PRT 

<213> Glycine max 



36 



<400> 51 

lie Leu Val Pro Tyr His Gly Trp Arg lie Ser His Arg Thr His His 

1 5 10 15 

Gin His His Gly His Ala Glu Asn Asp Glu Ser Trp His 
20 25 

<210> 52 
<211> 29 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 52 

lie Leu Val Pro Tyr His Gly Trp Arg lie Ser His Arg Thr His His 

1 5 10 15 

Gin Asn His Gly His Val Glu Asn Asp Glu Ser Trp Val 
20 25 

<210> 53 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 53 

Lys Tyr His Asn Asn Pro 
1 5 

<210> 54 

<211> 29 

<212> PRT 

<213> Glycine max 

<400> 54 

lie Leu Val Pro Tyr His Gly Trp Arg lie Ser His Arg Thr His His 

1 5 10 15 

Gin Asn His Gly His lie Glu Lys Asp Glu Ser Trp Val 
20 25 

<210> 55 
<211> 6 
<212> PRT 

<213> Brassica napus 
<400> 55 

Gly His Asp Cys Ala His 
1 5 

<210> 56 
<211> 6 
<212> PRT 

<213> Brassica napus 



37 



<400> 56 

Gly His Lys Cys Gly His 
1 5 

<210> 57 
<211> 6 
<212> PRT 

<213> Brassica napus 

. <220> 
<221> VARIANT 

<223> amino acid residues 94-99 of Canola-Fad3 
<400> 57 

Gly His Asp Cys Gly His 
1 5 

<210> 58 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 58 

His Lys Cys Gly His 
1 5 

<210> 59 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 59 

Ala His Glu Cys Gly His 
1 5 

<210> 60 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 



<400> 60 

His Glu Cys Gly His 
1 5 



<210> 61 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 61 

His Arg Arg His His 
1 5 

<210> 62 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 62 

His Arg Thr His His 
1 5 

<210> 63 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 63 

His Val Ala His His 
1 5 

<210> 64 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 
<400> 64 

Lys Tyr Leu Asn Asn Pro 
1 5 



<210> 65 
<211> 29 
<212> PRT 

<213> Brassica napus 
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<400> 65 

Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe Ser Asp Tyr 

1 5 10 15 

Gin Trp Leu Asp Asp Thr Val Gly Leu lie Phe His Ser 
20 25 

<210> 66 
<211> 36 
<212> PRT 

<213> Brassica napus 
<400> 66 

Asp Arg Asp Tyr Gly lie Leu Asn Lys Val Phe His Asn lie Thr Asp 

1 5 10 15 

Thr His Val Ala His His Leu Phe Ser Thr Met Pro His Tyr His Ala 

20 25 30 

Met Glu Ala Thr 
35 

<210> 67 - % 

<211> 16 
<212> PRT 

<213> Brassica napus 



<400> 67 

lie Lys Trp Tyr Gly Lys Tyr Leu Asn Asn Pro Leu Gly Arg Thr Val 
1 5 " ' 10 15 

<210> 68 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> exemplary motif 



<400> 68 

Ala His Lys Cys Gly His 
1 5 



